AIM: An evaluation of treatment methods and outcomes for coccygodynia cases that do not respond to conservative treatment.
Treatment Principles for Coccygodynia

Koksigodiniyada Tedavi Prensipleri introduction
Coccygodynia is a term used to describe the pain in and around the coccyx. It is usually observed in women and more likely in the forties (3). The incidence rate of coccygodynia is 3 times higher in obese patients than in those with normal weight. Especially the post-traumatic instability causes hypermobility in the coccyx. And the hypermobility causes chronic inflammatory changes (3) . The coccygeal pain is usually increased by sitting and attempting to move. Nonsurgical therapy is the gold standard in coccygodynia treatment. Principal methods of pain reduction include analgesic use, limitation of sitting, use of ring shaped pillow and physiotherapy. Effective pain relief can be achieved with injection of steroid and long acting local anesthetic combination (1) . Surgical removal of the coccyx is required in patients that do not respond to conservative treatment and attempts of pain reduction with local steroid injection.
This study aims at evaluating the treatment methods and outcomes of cases treated for coccygodynia.
material and methodS
The study includes 32 cases of coccygodynia that did not respond to conservative treatment. Detailed clinical history was taken for all patients. Detailed questions were asked to discover any past trauma and childbirth incidents. Other factors in the anal region such as fissure and haemorrhoid were excluded by rectal examination supplemental to the neurological examination. Two-directional lumbosacral vertebral and coccyx x-rays were taken. MRI was used for evaluating the lumbosacral region in order the rule out the underlying pathology. The patients were grouped according to the Postacchini and Massobrio classification (7) . This method measures the angle between the coccygeal region and proximal sacrococcygeal region distal to the painful joint. According to this measurement patients with no angulation were classified as Type 1, those with sharper forward curvature and angulation less than 90 degrees as Type 2, those with angulation of 90 degrees as Type 3 and those subluxated at the sacrococcygeal or intercoccygeal joint and angulation exceeding 90 degrees as Type 4 (7) ( Table I) . Pain levels and life quality index were assessed by VAS.
Surgical Procedure
The patients were placed on the operating table in the prone position under spinal anaesthesia. Hips and knees were fixed in semiflexion by moving the legs away as far as possible. An 8 to 10 cm longitudinal linear skin incision was made to dissect the skin and the subcutaneous tissue. Once the coccyx was exposed, subperiosteal dissection was made to reach the lateral part of the coccyx, and it was disarticulated from the sacrococcygeal joint by using a Kerrison rongeur. Rectal injury was avoided by going from distal to the anterior part of the coccyx. The coccyx was detached from the soft tissue by blunt dissection. Complete coccyx removal was performed distally by dissecting the anococcygeal ligament. The distal tip of the sacrum was filed. Layers were closed appropriately with placement of a Hemovac drain. The patients received 48-hour antibiotherapy after the surgery (cefazolin 2gr/day).
reSultS
Out of 32 patients, 24 were female (75%) and 8 (25%) were male. The mean age was 34 (27-56). Pain relief could be achieved in 7 patients with the use of steroid and long acting local anesthetic injections. Average pre-injection VAS score was 7.2, whereas the post-injection VAS score was 1.2. The mean age in this patient group was 34 (ages varying between 27 and 45) and one but all patients were women. 4 patients had pregnancy and childbirth history, while 2 patients had trauma history. According to Postacchini classification, one patient was classified as Type II (15%), while the others were classified as Type I (7 patients) (85%) ( Table II) .
Out of 25 patients in the group that was non-responsive to steroid and local anesthetic injections, 18 were female (72%) and 7 were male (28%). The mean age was recorded as 38.5 (ages varying between 29 and 56). 18 patients (72%) had trauma history. The average pre-operative VAS score was 8.32, while the post-operative VAS score was 1.40. According to Postacchini classification, 5 patients were Type I (20%), 16 were Type II (64%), 3 were Type III (12%) and 1 was Type 4 (4%) ( Table II) .
diScuSSion
The etiology of coccygodynia has not been clearly explained due to the complex anatomy of the sacral region. Coccygodynia usually occurs after trauma. It occurs after falling in the sitting position or on narrow objects that will cause direct impact to the coccyx. Childbirth, anal intercourse or neoplasm involving primary or secondary coccyx may lead to coccygodynia. Coccygodynia may also occur due to infection or inflammation that cause irritation of the pelvic structures, or involvement of the sacrum, sacral roots or parts of lumbosacral plexus as first symptoms of disc herniation. Patients with no known pathology are classified as idiopathic.
Especially the post-traumatic instability causes hypermobility in the coccyx. And the hypermobility causes chronic inflammatory changes (3). Synovial arthritis develops at the sacrococcygeal joint. The coccygeal pain usually occurs during sitting and the attempt to move, while it is relieved by rest. One must be very careful about lower back and coccygeal pain that is not relieved but increased by a night full of rest. Malignity should be considered when there is night pain (8) . Pathology of the anus such as haemorrhoid and fissure must be excluded by performing rectal touch during examination, and the prostate must be examined for malignity (8) .
The coccyx demonstrates a coccygeal pivot of 5 to 25 degrees with sitting and returning to the normal position with standing. Instead of stable x-rays, dynamic plain x-rays taken at sitting or standing position will have 70% contribution to diagnosing the coccygodynia (3). Postacchini et al. used lateral plain x-rays of the sacrococcygeal region for the classification of coccygodynia (7) ( Table I) (Figures 1A-D,2A ,B,-3A-F). This method measures the angle between the coccygeal region and proximal sacrococcygeal region distal to the painful joint. According to this measurement patients with no angulation were classified as Type 1, those with sharper forward curvature and angulation less than 90 degrees as Type 2, those with angulation of 90 degrees as Type 3 and those subluxated at the sacrococcygeal or intercoccygeal joint and angulation exceeding 90 degrees as Type 4 ( Figures 1A-D,2A ,B,-3A-F). Severity of the pain increases from Type I to Type IV (7). In our series, severity of the pain usually increased with higher angulation. Magnetic Resonance (MR) and technetium Tc99m bone scan help to localize the inflammation that occurs due to coccygeal hypermobility (3). They are also required for excluding any coccygeal pathology that causes pain (2).
Non-surgical therapy is the gold standard in coccygodynia treatment. Principal methods of pain reduction include analgesic use, limitation of sitting, use of ring shaped pillow and physiotherapy (3). Levator ani massage and stretch are reported as effective methods of pain relief (5). Rectal massage is reported to achieve pain relief by stretching the muscles and connective tissue attached to the coccyx and relieving the spasm (6).
Pain relief can be achieved with conservative treatment in one forth of the patient population. Success rate is 43% in a coccyx with normal movement capability, while it declines to 16% in an immobile coccyx. Resting, sitting on ring-shaped pillows and NSAI drugs must be tried for 2 months at the initial stage of treatment. Local steroid injection must be tried for persistent pain despite conservative treatment. Steroid (40 mg methylprednisolone) and long-acting local anesthetic (10 ml 0.25% bupivacaine) combination is reported to help pain relief. Wray et al. reported a success rate of 85% for injection and manipulation in 120 patients (11) . (Table II) The pain was more severe especially in traumatic patients with higher angulation due to higher stretching of the Levator ani muscle. It may be stated that this group did not benefit from steroid injection (Table II) .
The surgical procedure may require removal of the motor segment or complete removal of the coccyx. Wound infection is the most common post-operative complication of coccygectomy. Coupled with local contamination, the rate of wound infection increases to 22% (5). Therefore, postoperative prophylactic antibiotic use is recommended (10) . In our series, the infection rate was 4% (one case). One way to prevent infection is to avoid rectal touch during surgery. (9) . In our series, we did not spot the effects of etiology on the outcomes of treatment. However, it may be stated that idiopathic coccygodynia was generally observed to benefit 
